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A  Beatricea-like  Organism  from  the  Middle  Ordovitian. 

By  Pkrcy  E.  Raymond. 

Species  of  Beatricea  have  long  been  known  from  the  Rich- 
mond formations  of  Anticosti,  the  Manitoulin  islands,  Mani- 
toba, and  Kentucky,  but  until  very  recently  it  was  not  suspecte<l 
that  this  type  of  organism  occurred  in  any  older  strata.  In  a 
paper  by  George  VV.  Stose  on  the  "Cambro-Ordovician  lime- 
stones of  the  Appalachian  Valley  in  Southern  Pennsylvania." ' 
Ulrich  has  listed  Beatricea  n.  sp.  as  being  \ery  common  in  the 
Lowville.  In  later  papers  the  name  Beatricea  gracilis  was  given 
to  this  species  by  Ulrich.  but  so  far  as  I  know,  no  description 
has  yet  been  published.  Through  the  kindness  of  Dr.  Hassler. 
of  the  United  States  National  Museum,  I  have  been  able  to  see 
specimens  purporting  to  be  Beatricea  gracilis,  and  from  them  it 
would  appear  that  the  form  so  named  is  much  more  slender 
than  the  species  about  to  be  described.  The  material  which 
I  have  seen  showed  no  internal  structure,  and  was  not  suitable 
for  sectioning,  and  it  is,  therefore,  imjiossible  to  make  any  real 
comparison  with  Beatricea  gra,  's  at  the  present  time. 

The  specimens  about  to  be  described  were  found  just  below 
the  range  of  Tdradiim  cellulosum  and  Bathyurus  i-xtans,  and, 
therefore,  just  below  the  base  of  the  Lowville.  The  writer's 
first  acquaintance  with  these  fo.ssils  was  in  the  autumn  of  1910, 
when  he  found  a  bed  containins  great  numbers  of  them  on  the 
hiUmjrth  of  Aylmcr.  Que.,  in  the  highest  layer  of  the  formation 
'.loiirn.il  of  I  ;,-,,logy,  \,,|.  !(,,  I'lOti,  p.  714. 


which  underlies  the  Lowvilli.      Ai.k„     u    i 
mens  were  so  badly  ,rs.ved^harM  ''"''  '"  ''^  '^''■ 

to    \ye    -sca.weeds"    or    oth-         '  '-  ""        '  ''"'"^^' 

finally    a    .inrrwe  uhered   «      '."''^*""""^»''-    "^'i'-cts.    until 
III.  figure  2?w.r;i  aLd    'PS''.'"^" /^«"'-"'"K    ^^Pta  (Plate 

soon   came   upon    Ulrich's  list    in   <;,       .      '^'"'  "**  '"rnis,  hut 

the  river  near  Ottan,^      tu  .  v^niano  side  of 

»■■  iic«tr  uttawa.      Ihese  occurrences,  listed  no  "«-„/- 
^^_  _w.re  „„,cd  ,„  ,  p„p„  i„  „.  o.,,w.  Naiu'S  l^'r  ^SlT,;: 

and  i„s.  M„:  l"  Wile  SiS  t  T'  °'  ""  '"'•""■'  '"'""-■"■' 
same  c  me    Mr    VV    a    !„»,     .  ,  «-iayton.     About  the 

road  along  the  northern  fence  oflof?r  ■      t,^^'  ^  ^'^'^ 

iisnea  Dy  Mr.  Johnston  in  the  Summary  Reoort  nf  th^  r»-      . 
of  the  Geolopical  Survey  of  Canada  for  X,  9  ipSel? 
Ihe   most    strikine    fossJU   aro    ^  ...  *^     '■'''•  P^ge  ^55. 


ousaoa/,,, 
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below  the  l.owvillf,   thest-  In-ds  arc  (orrelatod  with   tin-  upiar 
part  of  thi'  I'amelia  formation  of  \fw  Vork. 

At  the  locality  in  Carden.  the  Heatrkea-ltke  fossiN  an-  found 
on  the  weathered  surfaces  of  the  liat-iyink;  str.Ua,  md  have  th. 
form  of  long,  narrow  chaml)ere<l  tulies.  Th.-y  have  the  Kcnerai 
appearance  of  pli  lopfnls,  but  arc  easily  di^tiiiKuish-.-d  from  them 
fx'causo  ihey  do  not  taper  appreciably,  though  scjtue  specimens 
are  18  inches  lon^,  the  chambers  are  of  irregular  deptii.  there  is 
no  siphuncle,  and  while  usually  nearly  straight,  many  of  the 
specimens  are  irregularly  or  .ibruptly  curvwl.  Most  of  the 
specimens  lie  parallel  to  the  Iwddiiig  |)lanes,  and  are  usuallv 
incomplete;  but  some  are  f(jund  which  were  buried  in  a  vertical 
position  and  on  cutting  and  ptjlishing  these,  some  are  found  to 
preserve  a  g«xf  deal  of  their  original  structure. 

It  will  be  remembered  that  Beatricca  is  one  of  those  unfor- 
tunate genera  whose  systematic  f)osition  has  not  been  satisfactorily 
determined.  Originally  described  by  Hillings,'  these  fossils  have 
beet)  called  plants,  foiaminifera,  rugose  corals  a.ul  cephalo|>(Kls, 
and  at  last  have  found  a  resting  place  as  a  family  among  the 
Stromatoporoids,  this  ^xjsition  having  been  fixed  for  ihem  by 
Nicholson.* 

DESCRIPTIO.V  OF  THE  SPECIMENS. 


This  fossil  has  a  long  ffexuose,  cylindrical  form  of  unknown 
length,  only  the  upper  terrrination  having  fwen  seen.  I-'rag- 
ments  from  12  to  18  uiches  long  are  not  uncommon.  The 
diameter  appears  to  be  appro.ximately  uniform  throughout 
the  length  of  the  fragments  observed.  Most  of  the  specimens 
are  f'  10  to  20  mm.  in  diameter,  but  as  will  be  hereafter  shown, 
this  ,  aot  show  the  true  thickness  of  the  fossil,  as  in  nearly 
all  siijecimens  a  part  has  failed  of  preservation.  No  well  pre- 
served outer  surface  has  been  seen,  but  from  t'le  evidence  of 
sections  of  embedded  specimens,  it  would  appear  th  t  the  surface 
is  covered  with  small  papillae.  Sections  perpendicular  to  the 
long  axis  show  that  the  fossil  is  made  up  of  concentric  zones  of 

'Ceul.  Surv.  of  Canad.i,  Kept,  of  Prog,  for  l.?56,  1857,  p.  .U3 
•Mono    aph   British  Stromatop.jroi(ls,   PaI.-eontoitraphiciI  Soci 
don,  188(),      ..  S6-89,  pi.  8,  figs.  1-8. 


ographicil  Society,  Lon- 
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Vfry  .liffrrint   structure.     The  irinor  „    n  .. 
a  <'.Ik.  «itl,  a  dffinite  wall    .h.lT  L    '  "  '"  '""""''''*  «f 

concavo.c,.„v..x  s. .     L.   '  '"'^  '•*"'"«  •'"'<'«'  '"'  'l«--cply 

ap..aran....nH:::;:l':';:™  ^^r?/!"^''   "•'-  ^^ 
conv.x  iiimar.l,  „r  at  least  th..v   .  .  "'''"^^  '^'''"'  '"  '^'• 

found  ..../iH.Mel  in    „;;;?;     "*.'''>'''\'P'-^ 

fit'.-,  is  an    .r.  ,  wi  h  »'"'*. ^P^'^S  close  to  the  wall  of  the 

Cin.ral    tul.e    therefor.  T        '^'  '^*'"""''  2.  •»•     This 

i*.  -'/"/o-  bhI;::^  '^x;^  -  •'^^-^'^^  -tion  of 

there  is  evid.:n.;;':';tt;  r^  ^t^  t^'  i,'  '"  ^'  "^^"'^^ 
pres«.nt   .sp,,-,.  s.     This    txi  .1  t„L  ^  "'^  "'*"  '"  '^c 

portion  to  the  tot^:!":.  "of  the"  o^ ''"  ^ '''"''"'  '"  '- 
't  .s  .^  n,„,.  in  diameter,  and  .hetotrihn.  :.:'":  T  "'''T 
another  it  is  5  mm    of    ,  .,..  ,i    r  '"'^'''^f'r  is  14  mm.     In 

forn.s  i,    sc-ems   to  o  cunv  "^'^7^"  "^  ^'  '""'■     '"  other 

Plate  r,  f^Kur^i.  ^'    '   '""'^    '"^^^    pro,x,riio„.    as    in 

-re  or  ,e.  ci::^::::''^" ^^^t '"''-7'  "^"'^""'"^^ 
of  structure  in  this  zone   -.n  I  ?k  .         "'  ''""''  ^">'  '^^ce 

ever  contained  my  co.ui'ou'r; ,"  T"'"^  ^"  '"'"^^^^  "-'  '' 
very  ,K,..iNe  that^  ."',;  '"^If  '''""Tr  ^'^^^^'^  "  '^ 
supporting  processes  ,S  nte  il  T  ""1"^  ^'  '°"''  *^'  "^ 
figures  2.  etal).  '"  ''*^"''^'  '  ^^^  2;  Plate  IV. 

travJI:,'C:aZ  c:;:if  ?,;  """^^^  ^^  ^^^--^  ^^eaths 
-ons  and    hy   ^:=i^^:;:^.-r  m ^^^^  ^ 


REATRirRA  UIKK    DRi.AVUM    (KOU    TIIK    HlnDr.E   il»t)<i\  I,  |  \N  ^ 

1,  FV.itc  III,  .111(1  1,  l'\.nv  IV.  in  wliic  h  tin-  x'ttion-  .irr  not  cut 
ex.irtly  pi  rpcndiciil.ir  to  ihe  a\i>  ^liow  w.ivv  inMcul  of  -^iraiVlit 
lines,  anil  .itanRfni;  '  -h-)  tion  clearly  ^iiows  tiutrurn  in-  of  ilic 
structure  a'latc  III.  tit;ures4,  5).  In  tin- wiMili.r.-.|  sp,-,  ini.-ii^  the 
outer  •iliell  is  fre(|ui'ntly  preserved,  and  ilu-  lilllii.'  of  tlu-  tiil»s 
weathend  away,  so  .is  to  repn^liu  aitno>i  ex.ic  :lv  the  r)ri^in.il 
structure. 

in  only  a  single  case  have  I  found  a  spii  imen  showing;  .in 
end,  and  this  sfiecimen  show^  only  one  end  (Plate  I,  ti-uire  _'). 
The  s|x-cimen  as  now  pn  .>d  is  about  21(1  mm.  Ion;;,  .n.  I 
assuming  that  the  natural  jiosition  oi  the  diapiirannis  is  really 
convex  upwanl.  it  shows  the  iii)per  end  of  the  specimen.  The 
specimen  enlarges  into  a  sort  of  hull)  at  the  toj),  hot'i  the  inner 
lulie  and  th.'  •  tcr  sheath  iKinij  enlarued.  Hm-  -p.  (imen  was 
originally  weathered  away  alioiit  oiie-h.ilf  ,it  tiie  low- r  end  and 
apparently  somewhat  more  than  half  at  the  hulhous  end.     liyure 

2,  Plate  I,  shows  the  specimen  as  it  was  found.  This  specimen, 
like  the  others,  shows  the  inner  'uhe  to  be  entirely  distinct 
from  the  outer  sheaths,  and  where  the  sfx-cimen  is  weathered, 
a  zone  2  mm.  wide  has  weathered  away,  so  that  there  is  a  narrow 
and  deep  trench  on  each  side  of  the  inner  tube.  The  whole 
diameter  of  the  specimen  at  the  smaller  end  is  23  mm.  and  the 
tube  is  13  mm.  in  diameter  at  this  point.  At  the  widest  part  of 
the  bulb  the  whole  specimen  is  ,55  mm.  across,  and  the  bulb 
of  the  tube  itself  is  21  mm.  wide.  The  specir  •■  se  ms,  i  the 
bulb,  to  l)e  cut  down  below  the  median  pla  so  that  the^" 
dimensions  probably  do  not  express  tb-  full  si.  f  the  bulbous 
end.  The  outer  sheath  seems  to  ronsi;-t  .  4  or  5  thin  layers 
and  is  most  decidedly  Stromatopoi  ,  1  m  appearance,  even 
suggesting  that  it  is  an  in— station  u,  i>i  the  inner  tube.  The 
sheath  seems  to  have  entin  Iv  ,  nvelopect  ti."  upper  end,  and  sends 
out  a  curved  portion  of  the  si,eath  whi:h  ext.nds  some  20  mm. 
beyond  the  apex  of  the  bulb.  The  presence  of  this  sheath  over 
the  upper  end  of  the  organism  etTectually  disposes  of  the  idea 
that  the  animal  could  have  been  a  coral. 

The  condition  of  preservation  of  the  inner  tub?  of  this 
specimen  is  of  some  interest  in  connexion  with  the  question  of 
the  possible  nature  of  the  organism.     In  the  uniaperin^;  pan 


UVStVM    HlllMIN    NO.    , 

ciiaphra«n,s  are  broken  and      ^     jng  '  ,  kf th7"  T  ""v'  ^" 

to  have  taken  place  after  the  death  of  Tn  ^         '^'''''"' 

it  had  fallen  fron,  its  erect  to  a  horL  "■*'''"""'  '""'^  ^^^"^ 

This  2,„,c  i,  fillcl    „i,h   511    3      """""J'"*    the    ,ub». 
ingurc  2.  Flatc  IV).     The  explanation  of  these  "empty"  zones  is 
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not  obvious.  In  no  section  so  far  cut  does  this  zone  show  any- 
thing more  than  the  vaguest  trace  of  structure,  and  the  only 
explanation  which  suggests  itself  to  the  writer  is  that  tiie  inner 
tube  may  have  been  entirely  surrounded  by  a  sheath  of  organic 
matter  which  depended  for  support  on  the  calcareous  walls 
on  either  side  of  it.  Tiie  presence  of  this  zone  seems  to  militate 
against  the  idea  of  the  outer  sheaths  being  a  separate  organism 
parasitic  upon  the  interior  tube-like  portion,  for  if  the  tube  were 
entirely  coated  with  organic  matter,  it  would  not  be  apt  to 
attract  a  parasite  which  secreted  a  calcareous  skeleton. 

Judging  from  the  natrre  of  the  upper  end  of  the  s|)ecimen 
just  described,  it  would  appear  th.it  the  inner  tube  of  this  struc- 
ture was  not  the  habitation  of  an  animal,  otherwise  the  top 
would  not  have  l>een  enclosed.  The  one  conception  which 
appeals  to  the  writer  is  to  think  of  this  as  a  colonial  organism 
built  up  by  numerous  small  polyps  which  secreted  a  skeleton 
at  the  base-,  the  .skeleton  being,  therefore,  internal.  The  inner 
tube  was  a  structure  deposited  as  an  axial  support  giving  rigid- 
ity to  the  col'jny,  and  the  zoids  were  on  the  exterior  of  the  mass, 
and  secreted  the  successive  sheaths  as  they  grew  outward.  The 
radial  pores  may  have  been  the  Kxlging  places  of  the  separate 
zoids,  all  of  the  pores  being  of  the  siime  size,  and,  therefore, 
no  differentiation  into  gastropores  and  dactylopores  as  in 
Millepora. 

This  way  of  thinking  of  the  organism  also  serves  to  explain 
the  empty  rings  which  are  otherwise  so  puzzling.  Among  the 
Hyd  omedusae  we  have  the  order  Tubulariae,  in  which  a  chi- 
tinous  periderm  is  .secreted.  It  is  quite  possible  that  the  zoids 
of  this  early  Pala-ozoic  organism  secreted  a  basal  layer  of  cal- 
careous matter  and  then  surrounded  themselves  at  the  sides 
with  chitinous  material.  The  next  generation  founded  their 
calcareous  basement  upon  the  chitinous  layer  of  their  progenitors, 
thus  producing  alternating  bands  of  calcareous  and  chitinous 
material.  After  death,  ilie  calcareous  material  being  much  more 
resistant  than  the  chitinous  is  preserved,  while  the  more  easily 
decomposed  material  is  replaced  by  an  infiltration  of  mud 
or  crystalline  calcite. 

Owing  to  the  slight  development  of  the  cystose  tissue  and 
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Ge««.  CRYPTOPHRAGMUS  n.r. 
('fi:^3'/'^<...  concealed  phragmos,  partition  ) 

Skeleton   consisting   of  ZtJZfr  ""'  ""^   '^''^^'   '^P^^- 

wall,  the  tube  croU  by    "e 'larT''    ?''"   "'"^'^    ^'■^^'-' 
are   convex   upward,   and    furthe      '  u"^  '''"'''''"'  ^'^'^'^ 

of  incon^plete  Partitions  U/otn^atlS;"'.  '^  ^  '^P°^'^ 
the  wall  of  the  tube.  The  inne^  Tut  ^  .""  '^'  '"""•■  ^'^e  of 
often  shghtJy  separated  sheaths  of  ^.'^'^  ^^ -"  ^"^ric. 
sheaths  traversed  by  numerous  circ^  calcareous  material,  the 
to  the  long  axis  of'the":  on"  The  sheT^"''  ''  "''''  ^"«'^^ 
upper  end  of  the  inner  tube   wh.Vh  t  ^'  '"'""^  ^^'^^  'he 

«^e.     Type.  Co^.^.^t:' ^ t^^^ ^^^^^^^  -^  ^-b- 

Cryptophragmus  antiqcatus  5p.  nov 
Plates  MV. 

thataXndilThHX'aTca'^^ 

will  serve  also  for  the  pedes  Sh.  M '?;/'' t^"""'*^  description 
prove  to  belong  to  thTs  g Ls  ^t  '  ^'^'^  ^^'''^'"«  «-"^" 
'ntc  the  question  of  specific  cha  act^s''  ^!  "^^^^^^V  'o  enter 
gracilis  has  the  status  of  nLT  T  ^'  P""^'^"^-  ^^'^tricea 
differentiate  species  on  the  basrj;  ,7'  '  ""''  '^  '"^^'^''^  ^^ 
of  the  inner  tube  or  sup^rt  to  1^'  -'-  '""  °^  '^'  '^'''"''''' 
in  Which  case  the  specim^ I^ured^Tp la tT?"  V'  ^°'°"^- 
belong  to  the  same  species  as  thn^^r  i"  ^"''^  ^'  ^"^"'d  not 

I-  and  I  and  2,  Plate  I        In  Xt    7^'" '^"^'^^^  ^"'^  ^-  ^'^'e 
designated  the  specimens  wkh  the  I  ^°"^'"«^'"cy,  I  have 

the  species  C.  a4««/«"  and   in  o    f"'^';  '"^''  '^  '""^  ^^P^^  °f 

-St  complete  specimen  P^   U'ZTl'.TJt  f'^""^  ^^^ 
spenes.  '  "s"'^^  i,  as  the  holotype  of  the 
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and  one  such  has  the  clear  hand  2-5  mm.  wide.  The  presence 
of  this  structureless  "clear  zone"  explains  the  state  of  preser- 
vation of  most  of  the  specimens  found  on  the  weathered  sur- 
faces of  the  rocks.  It  being  either  hollow  or  filled  with  a  soft 
substance,  the  outer  sheath  zone  and  the  axial  tube  were  easily 
separated,  and  in  the  specimens  usually  found  such  separation 
had  occurred  before  the  specimens  were  buried  in  the  rocks. 

Summary.  Transverse  sections  of  Crytophragmus  anti- 
quatus  show  that  it  is  composed  ol  three  distinctly  separated 
and  well  marked  concentric  layers.  The  inner  axial  tube  has 
a  large  cavity,  divided  into  chambers  by  bulging;  partitions,  and 
around  this  cavity  is  a  narrow  band  of  cysto.se  tissue,  without 
radial  elements  of  any  kind.  The  a.xial  tube  has  a  well-defined 
outer  wall,  and  is  surrounded  by  the  second  zone  which  seems 
to  be  structureless  and  is  usually  marked  by  a  band  of  clear 
calcite.  The  outer  zone  is  composed  of  concentric  sheaths 
traversed  by  numerous  radial  canals. 

Comparison  with  Beatricea  nodulosa  and  B.  undualala. 

The  skeleton  of  this  species  has  a  much  smaller  habit  than 
either  of  Billing's  species  and  the  surface  is  evidently  much  more 
nearly  smooth.  As  to  the  internal  structure,  as  revealed  by  thin 
transverse  sections,  there  seem  to  be  rather  striking  differences. 
A  distinct  differentiation  into  three  zones  exactly  comparable 
to  those  described  abov<-  has  not  been  noted  by  students  of  the 
above  species.  As  noted  above,  the  sections  given  by  Nicholson 
in  figures  2  and  3  of  Plate  VI 1 1  of  his  article  do  not  appear  to  rep- 
resent a  section  of  a  complete  skeleton,  as  Nicholsf)n  sup]>osed, 
but  are  comparable  to  the  axial  tube  of  Cryplophragmus  anli- 
quatus.  If  this  latter  comparison  is  correct,  then  the  central 
tabulate  zone  of  B.  nodulosa  is  very  small  as  compared  with  thai 
in  the  axial  tube  of  B.  anliquata,  and  the  surrounding  cystose 
zone  very  thick.  In  C.  antiquatus  there  are  no  indications 
of  radial  elements  in  the  cystose  zone,  nor  are  there  anvwhere 
the  granular  deposits  on  the  walls,  such  as  both  Nicholson  and 
Parks  have  described.  As  seen  in  this  section  the  walls  are 
perfectly  sl.arp,  and  though  each  wall  has  a  cloudy  border,  this 
border,  as  seen  under  a  high  power,  seems  to  be  due  to  alter- 
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not  ^!^:^^^i£:z:^^zr '""""'''  ^-^  ^  -'^-^^^ 

macroscopic  character  of  socr\Z'°"r'  ^'""^  ^"  '"nspection  of 
both  the  outer  or  ''sheath'^r  ,  T  '''''''''''''  ""^^^^  ' 
'■"  well  preserved   specTr^ens    ^L'"'^  '^'  ^'^l  '^'^  -^  P-^ 

P-scnce  of  a  •■clear'^rnr:'s;"eV"Ss'^'-^':"^  -'S'^"^ 
Stromatoporoids.""  thus   desrrihnc'  '    "  *""    Ordovici 

which  unfortunately,  he  dtT'n'oT^rr  ■'tV^^  ^- ""'"^ 
mm.  thick  and  presents  in  rr^l         •  '"^  specimen  is 

layersof  very  different!  pectT?e ''''""  t  ^"^^  °^  ^"^-^ 
3  mm  This  is  surrounded  by  I'  ""2;  m^  hasaradiusof  on 
vesicular  tissue  with  the  granul    2'  •"•  '^'^^'  ^^  "'"'''"^ 

wth  scarcely  a  trace  of  Sdial  pil^  s"""^'  "'  '""'°P^''  ^ 
■s  an  outer  zone,  IS  mm  thick  .  u  •  ^"^^"""^ing  this  ri, 
by  a  sharp  line  of  sepLttn  Th"''  "  '""'^  "^"  ^^--^c 
different  from  the  miSeannulush  °"*''  '^y^*-  '^  ^^^'^^"81 
'aminae  and  well  marked  ::at.,n^r^■°"^^ 

radi^rtl^dLtin^r^  ltd\th'""^^  ^"^^-  ^'^  ^  ^^  ■• 
where  such  a  wall  is  abs„t  we  are  In^'n ''"':'"" '^  «^"-^ 
h>s  inner  tube  and  the  20  mm  fh  Ik"'^  '°  ''""'^  ^'^^^  ^otl 
around  it  are  to  be  corre  ateS^  wi^hf  °'  l"'*^"'^^  ^'^-" 
9««'«^.  The  outer  band  isprolSv  th.  '  '""^  ""^  ^-  ««'*■ 
zone,  and  there  is  apparentiv  no  "  ,       •  "^""^  ^'  ""^  "sheath" 

Some  of  NichoWs  silt  '°"^  P'"'^^"^" 

the  "sheath"  .one"^^  SLTa  T" .^'^  '^^^  '^*^^"  ^^  f^- 
that  in  one  section  he  noticed  n  -'  """'""  '"  ^  ^°^^"°^^ 

crossing   the   vesicles.     Clt.Tl'f''  '^''^^'•^""^  ^P^a 

;Bea/rV«a  is  now  being  stuped  tvX-  ''''''"'    ^°™    '" 

be  set  forth  in  a  later  paper         "^         ""■""''  ^"^  *'"  P^bably 

theerctronXt2;iLt;'m7^^  T  ^^^''^'^  --'  ^'^h 
Canada  and  all  tE  types  are  nTh  "\l^'  ■^*^°'°^''^^'  ^"■"^^V  of 
Except  where  other^K  noted  rt  '"''''"'  °'  *"•«  Purvey. 
]f^y  in  Garden.  ^'    '*'"    ^P^imens  are   from   the 

'tiniv.  of  Toronto  Studies.  Geological  Series.  No.  7.  p.  44,  ,P,o. 
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